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International GNSS Service(IGS) Real-Time
Service

Mark Caissy, Ken Macleod, Mike Schmidt (NRCan), Loukis Agrotis (ESA),
Steven Fisher (IGS-CB) and Georg Weber (BKG)

CGSIC Workshop: Mapping, Surveying and Geosciences,
Nashville, TN, September 16, 2013
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e Introduction to the IGS Real-Time Service (RTS)

e Description of the data collection, computation
and correction distribution environment

e Accuracy of the products

e How to access the RT Corrections and Station
Data

e Sample RT-PPP Applications
e Future Plans
e Summary

CGSIC Workshop: Mapping, Surveying and Geosciences,
Nashville, TN, September 16, 2013
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|GS Real Time Service S
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 International effort with over 25 organizations contributing.

Station Operations, Data Centres, Analysis Centres,
Combination Centres, Analysis Coordination, Caster Operation
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|IGS Real Time Service (RTS)

Large global network 150+ stations
Robust data collection, analysis and combination methods

Real-time orbits are accurate to several cm and clocks are sub-
nanosecond

Open station data and correction policy - registration required
(indicates that there are no service guarantees) Register at:
http://rts.igs.org

GNSS data and corrections are in RTCM formats

Supports RT-PPP applications

CGSIC Workshop: Mapping, Surveying and Geosciences,
Nashville, TN, September 16, 2013



IGS Real-Time Global Network &)
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TRACKING STATIONS REGIONAL TRACKING STATIONS
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ANALYSISCENTRES

AC Clock and Orbit
Products

COMBINATION
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Center Description

GPS RT orbits and clocks using IGU orbits

BKG GPS + GLONASS RT orbits and clocks using IGV orbits
CNES CPS RT orbits and Flncks based on IGU orbits
CPS+CLONASS orbits and clocks
DLR CPS RT orbits and Flncks based on IGU orbits
CPS+CLONASS orbits and clocks
ESMESDEGPS RT orbits and clocks using NRT batch orbits from ESOC s/w running every 2 hours

GPS RT orbits and clocks using IGU orbits

GFZ GPS RT orbits and clocks and ICU orbits

CMV CPS RT orbits and clocks based on NRT orbit solution
GPS+GLONASS orbits and clocks

Geo++  Not contributing at present. Working on RTCM S5R Standard.

NRCan  GPS RT orbits and clocks using NRT batch orbits every hour

TUW Not contributing at present

WUHAN GCPS RT clocks based on ICU orbits

The following agencies have additional functions in the RTS:

¢ NRCan - RT Working Group Chair
e ESOC - Real Time Analysis Center Coordinator
e BKG - Data Flow Coordination

CGSIC Workshop: Mapping, Surveying and Geosciences,
Nashville, TN, September 16, 2013



Stream Description RTCM Messages Provider / Bandwidth Software
Name Solution ID kbits

1GSO01 Orbit/Clock Correction, Singe-
Epoch Combination

Orbit/Clock Correction, Singe-
IGCo1 Epoch Combination

1GS02 Orbit/Clock Correction, Kalman APC

1059 (5),1060 (5) 258 /1 1.8/sec ESA/ESOC
1059 (5),1060 (5) 258 /9 1.8/sec ESA/ESOC

Filter Combination 1057 (60), 1058 (10), 1059 (10) 258/ 2 0.6/sec BKG

1GS03 Orbit/Clock Correction, Kalman APC 1057(60), 1058(10), 1059(10), 1063(60),
Filter Combination 1064(10), 1065(10)

APC: Antenma Phase Center CoM: Center of Mass, inot compliant with current RTCM-55R standard). The figures in brackets next to each RTCM message |D denote the message sample interval in
seconds.

258/ 3 0.8/sec BKG

CGSIC Workshop: Mapping, Surveying and Geosciences,
Nashville, TN, September 16, 2013




» Satellite orbit RMS (compared to IGS Rapid)

* 1IGS01/1GCO01

Average rms: 30 mm

Orbit RMS (mm)
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IGS RTS Product Performance =

IGS Real-Time Clock Combination (compared to IGS Rapiq)
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Displacenents {n}

IGSOl Fealtine PPP Displacements For FFHJ1 Using IGS581 - (C} BKG
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Displacenents {n}

IGS02 Realtine PPP Displacements For FFHJ1 Using IG582 — {C} BKG

Presently Conbined Fron: CLK18 CLK22 CLKS3 CLK7A CLKE88 CLKAI3
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Useful Links to IGS RTS Information Qe

IGS Real-Time Service home page: http://rts.igs.org

Primary RTIGS Data Caster: http://www.igs-ip.net

RTS Station Monitoring:
 http://igs.bkg.bund.de/ntrip/PPP
* http://igs.bkg.bund.de/ntrip/workload
 http://www.rtigs.net/nrcan_monitor.php
 http://www.igs.oma.be/real_time
 http://www.igs.oma.be/highrate

NTRIP and RT-PPP Software :
 http://www.rtklib.com
 http://igs.bkg.bund.de/ntrip/download

CGSIC Workshop: Mapping, Surveying and Geosciences,
Nashville, TN, September 16, 2013
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Sample IGS RTS Applications (&

Supports : GIS, Mapping and Surveying
applications that require 10cm 2DRMS
positioning

Enables real time precise point positioning
(PPP) at global scales for scientific and natural
hazard detection applications

— Enables real-time troposphere and space
weather monitoring

— Enables rapid detection, location, and
characterization of hazardous events such
as earthquakes and tsunamis

GNSS multi constellation performance
monitoring

Supports Global Geodetic Observing System
(GGOS)

CGSIC Workshop: Mapping, Surveying and Geosciences,

Nashville, TN, September 16, 2013 16



Real-time GNSS Objectives

* Detect co-seismic displacement in Real Time
« Differentiate:

« Large-scale tsunamigenic events from

+ Non-tsunamigenic offshore earthquakes;

+ Enhance warning and emergency response
=> in combina strong & weak motion seismic network; Caster
North America I
“« | |
o e NRCan/GSD
4 I::s-itl :r"e Real-Time
e Estimation HEE festionEs,

Victoria Wash
Juan de

spreading Fuca Plate Seattle m‘nm
centre \ S ‘ :
s

P " lokagzgyy And Analysis

Position Combination

Earth Quake and
Tsunami Models

[ Megatinst Fartquaes (" cnsal Bantuaes OOmumaquuakm

Emergency Response
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IGS Multi-GNSS Plan

High quality GPS/GLONASS

High quality multi-GNSS
> gnqg y

network and products

network and products

> 2012 I 2013 I 2014 I 2015 I 2016 I 2017 >

> MGEX -

* Build-up and share multi-GNSS know-how

* Build-up network and provide access to
multi-GNSS data

* Merge legacy

and multi-
« Develop prototype multi-GNSS products GNSS networks
* Develop recommendations and standards * Achieve

interoperability

* Engage with receiver manufacturers and
of legacy and

system providers

Transitior>

> Multi-GNSS Pilot Service >

* Incorporate BeiDou, Galileo, and QZSS into
standard IGS processing

* Issue combined and quality controlled multi-
GNSS IGS orbit, clock and iono products

multi-GNSS * Regular multi-GNSS intersystem,
* RTS GPS PP products and interfrequency and intersignal bias estimation
services » Link GNSS system times with IGS system
* RTS GPS+ time
GLONASS * Embed new GNSSs into IGS/IAG reference
frames
* RTS for multi-GNSS
CGSIC Workshop: Mapping, Surveying and Geosciences, 20
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Summary (D),

T

RTS is now officially launched providing open access
through a registration process: http://rts.igs.org

The RTS is based on a robust architecture with
sufficient built in redundancy

RTS products are accurate and precise as indicated
by the quality assurance indicators

The RTS is targeting public good applications
including the GGOS natural hazards theme

Demonstrated interest since launch is very
encouraging

Full support for GLONASS is being worked on and
support for all GNSS constellations is planned

CGSIC Workshop: Mapping, Surveying and Geosciences,
Nashville, TN, September 16, 2013



